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(54) BEARING AND MOTOR HAVING BEARING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To appropriately rotate and 
hold a rotor without using balls with respect to a stator 
and to allow the thinness. 

SOLUTION: This motor 10 is provided with a housing, a 
first bearing part 54 and a second bearing part 56 
arranged at a spaced interval in the housing to rotatably 
receive the shaft of a rotor 12 and containing magnetic 
fluid oil, a magnetic fluid oil-attracting magnet 58 
interposed between the first bearing part 54 and the 
second bearing part 56 in the housing and for 
magnetically attracting the magnetic fluid oil, and a 
dynamical pressure generating part 60 formed on the 
thrust receiving part of the first bearing part 54 and for 
generating dynamical pressure by means of the magnetic 
fluid oil between the thrust receiving part of the first 
bearing part 54 and the rotor 12 surface of the motor 
10. 
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2 $A S It »#© rai= BBS 3 *vr tff EUttiffift *■ -f ;u $ B 
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I2*-#fl)1(li!P-4i<01iIta)B|-ei»IB«ttaE#*-f^ 

#14 'J V^tttJft y , BtrSBB 1 USltflSftOlESttlMS 

»2ttai+»»a)itaj:yt.**L\tt#ai i=ffitE<D«i 
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fc£xtfT<X$tt©«*E»tt#£* 
fc«*«*W\ 7^x^^t«BEiiM&£ii^B$E£ 

(juTx-fx^tB?^) DsattiaiKS-ttSfc*©*- 

£T*&$o C©^— St|± % P— £ 1 OOOtXf-^" 1 

00 1^*Ul^„ P-SU 0 0 01*. $41 0 0 2 t 
P-*>T-X1 0 0 3fc«fctfT?*l/ M 004fJt 
LTl**. Xf-? 1 o o 1 It, #-^7 y >4M 0 
05, 00 6$?£*LTl\£„ 

[0003] 2Ofl)t;-M7^?1 0 0 5, 1 00 
5/tfXT-* 1 00 1 [CSgjeSftTfcy, d;H£>©7tf— 
JU^T'J >^1 0 0 5, 1 00 5(1 Xf-5 1001 

k&ltp-su ooo©tti oo z zmii*smi-$.tt 
lti^5„ 7f:-)Wj^i o o 5©-<>+-u-x 
S1 0 0 714*1 0 0 2©*USffilcEAKJ:y@;t**i 

tl^S. *-M7U^yi 0 0 5<£>7"t>$-L'-XgP 

1 0 0 8 ttXf-? 10 0 1 fJI-ll^^nTL 1 '^^ Z*l 
t=*Ua-f;n 00 6l=»UTBfSi©a«/<*->l=«t 
yjI^t-S-tl^y, a-$ 1 0 0014*1 002* 

LTXt-^ 10 0 1 l^jPtLTil^lte-r^o P 
— ? 1 0 0 0©* 1 0 0 2I4, fr-tit3i'Z<f*y M 0 0 
8**LTfcy, :C7W-;H 008iifa5D 
©*B«#i 0 0 9S«ftWKll-r4^i:-e. a-*i 
o o oicftLrSHttRjtfcKii^L-ci^ 

[0 0 0 4] ZOfiEStO^-^llfc^Ttt, $41002 
©<+JSEA<, 7t?-^7'J>^1 00 5. 1 005«)-f 
>i— L>-Xgfl1 0 0 7lcftL TEAM'S C!:T% 
-JI/^T y 1 0 0 5 ©tH-;U 1 0 1 1 l-tt LTjS^ 

ft^tt*4*«*ifil-ft oT^5. -©J; 3 t-f yi— 

U-XSP1 0 0 7©F*3)iaicSFtL-Ct4 1 0 0 2M1® 

(c#-;n 0 1 1 K*tLT»S3Et^E£#jl'&0!>[*. 
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-^©*ii*iRii=isii-4*s!fc*iS(ar*fc«)i=, 2-0© 
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JS3I4, fetilSO. 8mmfiTF®*tt4<K***l.*. 
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0 1 «/\->i?>4r«)rt«BI=»LT»«LTiie**l* 
»*l=, 7^-U-XgfII 0 0 8 ©{411®©$*®$ 
*W*<. T^^-b-Xgpi 0 0 8 fc/^i^jtoA 
HEattfrSfi-aatfHirefc*. L>-X 

01 oo7©F*gjiatwi oo2<Dnmmtomimm 
o o 7 © wjgaoa«*</h * imb-css u r hs* & - 

[0 0 0 6] *fc2-^©[^i:ffiii(D7f?- J lU^7'J>'? , 1 

0 0 5£>&mt?Z><DV> ^Xh7'^l:>i§o 2 -3© 
7$-}{,s<T')><f 1 0 0 5, 1 00 5S, i1 002t 

1 0 0 1 ©/\^v>#©|*}Jiffl©|?fll::SBfiLT 

1 005l:jEtL,t5f^v*4^t<. P-3M00 
;u£ffl^-f le o-$r lc» L-caffllcEHSfitt 

1 4 ct # , »ssft o« RTffiitediss it is * tt£ it $ 

[0 0 0 7] 

[Bns»fti-*fc*>a>¥«] w*n io»wi*. 
$©xt- ^icEBStix^— ■ fc©P-S©tt£l!lERr 

* © SfriBBi * 0 Is WEI= ft It 4 fc 46 i=me/ % t> v ^ #1* 
l*ftrt»#fc*2ttfttf»#fc, OTB/\'5S»^MI= 

*s i vohme» i »» it«# <t mt3B 2 as itSi#©p H i 1- 

©«tt«**'f;u«9ivy*v hfc, «risffii«aseitfl! 
WX7X hsitgui-fl$R£*HT> mte^-^romiHp 

2tt3»iEfg±Sflfc. t»il«CttW»i:t*ilfttt 

[0008] B*ffli-cri, DtiMSit«^ff2HS 
rtgfi^^-€-*i-^+t^14ijfE«:^--f JU^^A^-efc U . n-* 

HTEH**lTl*4. BttSW*!*-f;uiWlTy*v h 

14, /\-5y>yrttfc^T»i»»itap»tss2«iftit 

»»©|BHzE*S*ir«1lij«*^--f JU««ftMI=iK5l-r 

* c 1 1= * y . attatft!i--f ^^©ss^i^trt 6© 

£ISH\ »Ef8±«K4. *1«JSIt^^CDX7X hSlt 
[000 9] Z*l(=J:y t P-^A<Xf-$l:?tLttt 



hi4, « 1 «ueit»»i:a2*ii«itaij»©Bi=tei>T, 
* *i* , *i©»ttatt!^-'f /u*H&a>»#i=JltH u r L * 5 

spt?i4 s ftmsH-»#«D*7* hgitsufcn— »oi 
■cBttgsi*^--f^©iiE*«**#s-ti-J;y, p- 

$rtt*T-*«l=»L-CH»l=[illK*'&. 

tt s it j; urns, it «■ ft a s =e - * © mmittmh s . 

[0010] 2 <DfPJii4 v nt&K 1 Kf2t&©«ig 

iti-fc^r. ffircgittsitffi#fcfflrBtt2tA»itfli# 
14 'j y , mEff 1 i4sits^©itsi±ffrfBm 

2tt®it*ff#©efs [ fcy ; k*iH\, »«a2t?ii» si 
2 ttfti+»»<Ditaj: y 

©T\ »E*4»*»rtL*r^. 
[0 0 1 1 ] IS*«3©|£BJI4. M*g|1 lCtBK©t4S 
Itl-fc^T, nEEttSKttt'C MMlTtf** H4?7 

[0012] ig*ia4ronwi4. 1 iciHa©ag 

ItlCfctvT, mrtBP-^li, T^x^ttoif*E»a* 
t *Jla i ft left 4 tf>©^ * v * > v ? h 
£*U HtftB^vy + l/^fflT^-y H4, UEn-* 

l***fCH4. sl*JS4TM4. □ — ^(cj^fiE^tttriagp 
le^7^^->^vy^7 h^AftS-fcT'^ 
ffl7^7hsnfULT^Ti, T-fx?>l*©fif$8ie 

hfcAft&mKlfcCTSiglct acfctfr*^,, 
[0 0 13] 5B^I!5©ftMI4, Xt-SI-ISS^T 

f=*si*T, frffittftrtli, n^^^^i:. IVEa-*® 

■ tfc^-CEM**iT»y«ttE»*-f^t#trt«1*l 
SltgR^«!:m2ttSltai»t, ffiffiM^y^rtlcfc^ 
TiWIEIg 1 HKit«»J:ttElll2«SH-ff^a)nUEE 

tt^^-r^iiR^ivy^-y hi, mtemi fAsitaw© 

X^Xhffiltgplc^^^tiT, fltB^-^©^?BP-^ 
[0 0 14] ||*«5T'I4, mifiSltS|5»<tm2ttlS 

it»##-t*i**iBtt«w*-f ;u*t^xfc y , p-$ 
©«^lsi$EPigfeiesit4fctoic/\^i;>y^iep B iPi$fc 
^TE«**tT^i. »ttsw*^'f;u*gi , 7y*v h 

14. /\>5S;^W=fet*T*1liai+»#tJB2tt36lt 
a#a>M(cE«*nr«1t3lE«:^--f JI/*«ftWI=»3|-r 
4 L fc iz J: y , Ktt3E«t*-f JUtfffiOSfl'Kifttt-f 4 © 

*i»c. aEn*spi4. sittgit^©^7x hait 
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[0015] ztL|-J;y. n-$tfx^-$\z*iLrW 
M4, it i ttftw-»#£»2ttsi+ffl#©iwi::fci>-c, 

WCli, *1ttai+W»©^7Xh»l+Wi:P-*fl)IB| 
[0 0 16] tm&6<D&mt. Sf*«5|-a2K0«)S 

tts«jL*^-*i=te^r. iwiBSSiSigitfflWtffrte 
*2**it»»tt'j>^«-e*y, Mrcit 1 
<Diaai*iiir«B»2tti«itai#a)«aj: y »* 

I6tli, XiM9ltffi#©ttSft<£2ttSif-aii#a>lt 
«*yt*#we, UEA±ttML«ti\ 

[0 0 17] |ft*]R7a>«l»f4, ffi*3!5lcg3t£cDBiS 
[0 0 18] If*3l8©5gB^I*, K*Jj(5|::|Btt©ttS 

•Cf^'^^fflvW-y h£-ff£fi£LTi^©i?, 

[0 0 1 9] 

-<£S]is©Pfgi4, *jewa>»a*Ji*wwifa&*^6» 

[0 0 2 0] El Hi, *»8©*-*©#*L^*ft© 
£14, -«tLT*ffa©3>ea-*-C*y, C©n 

**ai2 i**ft 3 i=»L-ci«gai4 1=* y BfliHpMiei=£ 

LTt,**. C©tiAS?7(4, #f»l=»&ftO)tt*Gfl« 

[0021] H2i*, m 1 ©tiMMBtti;±fftE6©ffl£ 

*f LTt^£>„ if $Bf3lSSife»g 6 (4, fift 8, m^ttti 



4. »AfflmiC©«tt»8AI=»LT*ft»l::fttt* 
M„ f-fX^Dtf-^ 1 oiiMftsicftiSE^ft-t^ 

y, t^X*DI4, fcaffl^W^M^T^ 
f-f^f LTI4, tz£x\t?UVti- 
x-f X^m-Kt-C*? TffeSA^, El^©§SJSte©^fg 
?tt?P*e- J f^X? (FD) *ffll=*lfT^4. =E 
-£1014, C©x-<X^D^aSlclEllE*1±-&fcto© : E 
if«lC»(,\gft 8 ©+lcSrt&4fc&lc, 

[002 2] H3I4, 02©*-$ 1 Ofc^U^-f 7.f 
D^LTUS. 04I4C©*-:* 1 0©-ffl©rt«*PI 
SSS^fiFffiBn?**. 1 0I4, P-$12iX 

1 4£f X/Cltft. P-$ 1 2I4, «|16, P — 
$^r-X1 8, J&Wim<D*>(^-??*V h20, ^-Vy 
*>7ffi©v7*-:> h2 2£*LTl^. M1 6(4, P3 
ttH©«ltfJ#1 6A<tR«iSfl#1 6B**UL^. «l 

1 6I4, fc«tx.l4X^>UXffl, -fltLTSUS 3 0 
3l=*yfE6*lTl*$. ttSfl»l 6AI4*©*i&l=»-3 
T+a»16C*tU^6. 1 8I4, fc 
ixtfSPCC OftMEiEJMK) l=«fcy 'J^^ttfc^fc. 
tl/Cfcy, C©P— Si^-XI 8l4R:fgSi!#1 6B©9i. 
JlSlcfcf LTfc t a. BEAK J: y ■eft«lM4«*ffilz 

*yiie*ih.-c^*. o-^^-xi8i4, 'j>-y^© 
j«-r v-7 7*-y h2 o£fcfc*i*tt*ffli=*y«i*Lr 

1>S. *4^n9*y h2 014, fciilli^X*?* 

[002 3] W1 6©*£gfl1 6CMI4, ; ? J f>#>'9' 

2 2 14, ntttt©*©1?*y, tzt 7L\£Z?V*.1-V5^ 

h$SlB|5^1 6A©BfflI1 6D£*£SS1 6 Clc 

aAt*cti=j:y, v9*y\-zz*mmt$>* -© 

■7^*'>h2 2l4, T=-f Xi> D©?^y?g|J#3 0 
fllW»3l*l=J:y»IKpril6(=IISr*»»-C*5. 
9^»#3 0ttlltt*wr*#Hfci:itlilMSI=J:yft 
bftTl^,, :fl)fY->+>^fflfl)7W.7 H2 2I4, 

14 3S ft ■< * W. % M I - ft 5 1 L T ^- -f J I © m tt $ ®j ± t 

[0 0 2 4] Xf-$ 1 414, /\7*^4 0, Mftlt 
50, #iHgli (3-f;W 42, 3T44^§#LTLv 
4 0 /\'7i>>-5 r 4 014, Xx>UXfi, -ffliirsu 
S 3 0 3lc«tyf^6+tTfc*y, Ut#W4 6^#LTLN 

4614, f:^:^l4SUS3 03$ffifflL,rL^4o =i -OU 
4 214, aT4 4l=Rr)EaKlt^4tTey, 3T4 4t 
#«ffll4 2©ffl4fttt, ■4|c«rJ:5l=*M+OC 
Lt*OtLT»f««lli*iS^Xfc4:Atf9M«i#i 
TL^4, 3T4 4I4, fci:Atfa*fl««»JiLfct© 
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TffcS. 374 4ta-$ 1 Zft^V^V h2 OtDPsllZ 
It, fctXltO. 3mm©? 'JT^VX^iglt^Ct 
t?, P-$1 2*«*t— $ 1 4lCjPtLTXA-XlClfilte 

[002 5] E]4(=jF-f J;3I~Xt— $ 1 4©/\^v> 
if4 0lt Bttffl4 9**LT*iy, =*16©»#B14 

H*. B3©3fJU4 2l::#L?. Btt&ttfr&ifi«r 
■SCilcty, n-OU4 2©#g±-f 6ffiJ^i:iEKlffl©->< 

-5 1 2l4Xx-* 1 4I=»LTB1 6 UTS 

[0 0 2 6] @3C0|4glt5 0<0»ai=OL\TBI 

5 tme^mLxmmt^o unfits oit, mats 

5 4, S2$4attgp»5 6 S «1tSt*3j--f>HR5l^y* 
'V h5Bj3«fctf»E$8£«J6 0£*L.-CI^5. tt»lt/\ 

y, fci yft6*iT^«. ccDttsit/N 1 ? 

v>?5 2li, H3I=S1-J:3I-Xt-* 1 4«>a#» 

4 6©^)«Sii-^Lr, fctatfEAi=*yB***i.r 
i*4. ntm»itai»5 4tm2«jsitgi!»5 eit, y 
*jmKw-cfty, ^*^-ci*4*©-c 

fcSo Sl*4Sltg(i^5 4<tS2f|i i gltgP#5 6ft. t 

tic y l < r±Htttt-cfc*>&«, is 1 *aitai» 

5 4^§(t »2«|ft(+ai»5 6©rtg«ty**#< 
1S:S£;KTI>4 0 ftlMStt0#5 4©nS£ft2|ftS 
It»»5 6<»Wftr±iaCT?fcy , Bltt»lf»#5 4© 
P*JJIH5 4 A£*2*|ftlt«#5 6©fljI]E5 6 A It, 
B30M1 6©*1>BB1 6 E£Jf ALTiSlEfc:? 'J7^ 

[002 7] g1tt£ltW#5 4£&2M£ltB#5 6 

at*5*--r;nft5iT^«y h5 8izt:y, ajRB[z»gi-r 

S^tT*, P-* 1 2fi**T-* 1 4lz^LT[e]$E-r§ 
■H=«ttSl[*+-f**««©»#l=»»»Lft 1**31=0: o 
Tl^4. ^©»ttatM"-f;U«5lTjf*v hBStt. U 

8©flJfflE58 Alt, »1|HaifW#5 4©nBB5 4 
A fc * Um 2 M ft lt«» 5 6 © A B B 5 6 A * y t, * $ 
<ftnTfeV, rtJBB6 8Ajbtm eflDWHiBl 6EI= 
&ft&LfcU.J:3l=£oT^4o 
[0 0 2 8] BttSMM-'f/WMlT**? h5 8 It, ft 
1ttS(t»#5 4£S2«»lt»#5 6©HI=l*S;h.r 

aa«**i.T^4. aittait«»5 4t*2«ft[+»» 

5 6 It, $4§lt/\ r 7v>'9"5 2ro*|-fc<!:^lt'ffiAl^fc 



ttsi+/N^s?>^5 2«)rtHBf=EAr=«fcyBS$ 

;h,Tl*4. B6l=St«E»4»6 0li. BlMSltB 
#5 4©±4Sgg|!, 1-ttfc**5*h*lt»6 2l=»* 
S*lTl*4. »E«4»6 0I4, fc^xlt-N'JV^^- 
>ffl©««0»6 4*i&LTl>4. Z©}$6 4I4, 03 
©$*1 6 ©P3® 1 6GiMILTfc l J. P— * 1 2*<X 

t— * 1 4i^Lria$£Lri\4fl*i=, tai erown 

6G£[36©f&1$Ag:tf-S|!#5 4ffl^7X hftltSHe 2 
«fcy. P-* 1 2ltXx-$ 1 4lcj5tL"CXA-Xlc[51 

[0029] i«Lfc^-: »«j:tfttarta>nff 

^J|-OL>TUiBJt4o B3©*«»4 2f=»LTSilr£© 

/^->-ciM-r*-ti=<»:y, #»w4 2©*4-r* 

ISWtfflSflLt. P— ? 1 2*Uf-$i 1 4i-*t 
LT«1 6S*it>tLTB«!BlK-r4 a w©*3l=n- 
5 1 2fef-$ 1 4lC^Lra^@iEL-CL>4B#l= 
It, H30N1 6(*H«I+B0«)Bl»ait»«'6'4fe 

*i;»2iiatrtW'56i=j:yBE«i^'jT7^ta 

TBlCTrttl=a»**rCl*4. -©*§£!", ft 1 MBit 
«J# 5 4 *tf£ 2 Mfi 5 6 ©«1ta»*-f 
ftfflLT, $&1 eitXA-XKBteTS. Si 
NStt«#5 4©x?X hftltBI=l4BSB£B6 0*< 

Bif6*tTisy. »E»4W6o©^y>^7i«->i»6 

H1 6©AB1 6QttBl||ftlt*»5 4I=»LT^A 

[0 0 3 0] Lfrt, attBft+Y^B5lV^*v K5 
8 is J:tf?* ?*:/#«©■*?* y h2 2©^^3d<, ft 

1 UlBIttt#5 4 t!S2«lSlt«J»5 6 fc#**lTl** 
BttBK^-OUroBftttttBSItffoTL**©*, P- 
5 1 2*<X-f-$ 1 4l=»LTB(KLT^*Wrl=»ltgiE 
ifcj-'f/UWlMMMh fcir^lt^-r^^^^'V h2 0^ 
^^4 2 BlzJMfc-r * * 3 ftS* £ft C - 1 tf-C * 

So 

[003 1] B3©ttSl+5 0l4, Tt^-JU (BB#) * 

fflt*TL>Jte^©r% fi£*4i:-rL\fcp-4i©0iKOB© 

h22©***tBB« = tl=*y, BttB*5i--f;i- 
©BftWftBSIAfBlB-rS^t^-e**,, BttSfcft* 
-f;UB5lV^*v h5 8©^^$$^S1-4^^lclt, 
«tt3t*+-f^Hft5|-7^*v hS 8©M-Sfc*tM4rtffi 
e*tft©B*B©B*«*4Cfcl=J:yBB-e* 

§ 0 tfcftV+vyiOTW? K2 2lCj:4KaW 
ft"RSI*©HBSff3*^l=l4, H13©$41 6©«1 6 

£i=j=y«»r L>-r^i^LTt, ^-v 
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